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INDICATIVE ECONOMIC PLANNING WITH A
SIXTEEN SECTOR PROJECTION MODEL
OF THE NEW ZEALAND ECONOMY
1. INTRODUCTION
The main purpose of this paper is to describe the
exercise in h. ,.·rcative economic planning which has been
carried out in New Zealand over the last 18 months. After
outlining the background to the National Development Conference,
a description is given of the sectoral projection model used for
the Conference and the process of reconciliation carried on
between estimates by individual sector committees and the
estimates derived from the overall model. Some comparisons
of different estimates are given, and some of the deficiencies of
the present model are briefly discussed.
Major economic or political initiatives in New Zealand,
as elsewhere, tend to be conceived in times of adversity. The
spate of new social legislation in the 1890 I s followed a long
depression, and the depression of the early 1930's led to an
eager acceptance of the far-reaching measures introduced by
the Labour Government elected late in 1935.
Smaller needs have also produced their equivalent
responses. The housing shortage of the early 1950's resulted
in a National Housing Conference in 1953, at which targets were
set representing a 25 per cent increase in the building rate.
These targets were successfully achieved.
Concern over the slackening rate of agricultural
progress at the beginning of the present decade led to the
calling of an Agricultural Development Conference in 1963.
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Targets for output and ~xports were set, and aft~r a rather
slow start, these targets have been more or Ie ss met to date
in volume terms. Export earnings, however, are just is
dependant on prices as on volumes, and the prices received
for New Zealand I s agricultural exports over the last few
years have been disappointing. Overseas earnings in 1965/66
and 1966;67 were quite inadequate to sustain the high levels of
imports and the overseas payments recorded in those years,
and the current account deficit grew alarmingly.
Table I
Overseas Exchange Transactions
Years ended 31 March
$mn. 1964 1965 1966 1967 1968 1969
Receipts ~
Exports 730.4 768.6 774.1 795.8 787.8 153.8
Total Current 800.2 846.9 858.4 887.9 890.6 1095.8
Receipts
Official Capital 40.8 22.8 106.6 182.2 148.5 95.0
1. M. F. Drawing 50.3 66.8
Private Capital 20.6 30.3 22.7 24.0 53. 1 43.0
Total Capital 61. 4 53.1 179.6 206.2 268.4 138.0
Receipts
Total Receipts 861. 6 900.0 1038.0 1094.2 1159.0 1233.8
Payments:
Imports 627.6 656.9 742.4 722.3 631. 8 744.6
Other CurrE-.at 188.4 214.3 233.6 272.2 276.2 306.2
Payments
Total Current 816.0 871. 3 976.0 994.6 908.0 1050.9
Payments
Official Capital 43.2 15.6 84.3 69.3 153.6 165.8
Private Capital 13.2 25.3 25.0 25.2 29.7 39.1
Total Capital 56.4 41. 0 109.2 94.5 183.3 204.9
Total Payments 872.4 912.3 1085.2 1089.0 1091. 3 1255.8
Balance on Current
-15.8 -24.4 -117.5 -106.6 -17.4 +44.9
Transactions
Balance on Capital +5.0 +12.1 +70.4 +111. 8 +85.1 -66.9
Transactions
Source ~ Economic Reviews
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The manageable current account deficits recorded in
the overseas exchange transactions for the years ended
March 31 st 1964 and 1965 grew to over $100mn. for the 1966
and 1967 March years, equivalent to over 10 per cent of total
current payments in each year.
Strong measures to deal with this situation were
imposed by the Government in the first half of 1967, and
aided by devaluation in November of that year, they produced
a rapid improvement in the balance of overseas exchange
transactions. The current account deficit for the year ended
March 1968 was less than $18mn., and for the year ended
March this year, even this small deficit had been improved
upon with a worthwhile surplus of nearly $45mn.
This dramatic recovery in the external situation was
only achieved at the expense of internal growth, and as Tables II
and III demonstrate, the cost was quite high.
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Table II
Gross DOlnestic Product and Expenditure
$mn.
1957/58
1958/59
1959/60
1960/61
1961/62
1962/63
1963/64
1964/65
1965/66
1966/67
1967/68
Gross Domestic
Product at
Current Prices
2201
2294
2453
2660
1754
2967
3239
3546
3798
3977
4083
Gross Donlestic
Product at
1954/55 Prices
2087
2145
2230
2367
2446
2521
2675
2838
3011
3135
3103
Goods & Service s
Available for
Use in 1954/55
Prices (Cross
Domestic
Expenditure)
2102
2031
2086
2359
2394
2418
2633
2842
3105
3201
3005
Source : Gros s Domestic Product in Constant Prices 1954/55
to 1967/68, Supplement to Monthly Abstract of
Statistics, November 1968.
Table III
Retail Turnover (Seasonally Corrected)
Quarter
Ended
March
Total Turnover - $mn.
Current Constant
$'s 1957/58 $'s
Turnover Per Head - $
Current Constant
$'s 1957/58 $'s
1962
1963
1964
1965
1966
1967
1968
1969
299.4
317.2
330.2
359.2
383,0
391. 8
396.3
417.2
278.2
292,4
298.2
312~8
327.4
321. 8
313.5
312.5
121. 3
125.8
128,3
136.9
143.4
144.0
144,1
150,1
112.7
116.0
1l5.8
119.3
122.6
118,4
114. °
1l2,5
Source Retail Trade, supplement to Monthly Abstract of
Statistics, May 1969.
Gross Domestic Product in constant prices fell
in 1967/68 and the volume of goods and services available fell
for the first time since 1958/59, Total retail turnover in
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constant prices has fallen: for thee successive March Quarters,
and this year was back to the level of 1965. On a per head
basis, r.etail turnover in constant prices in the Match QUCirter
of this year was back to the level of 1962.
By the end of 1967 it was obvious that extefnal
balance was beingrestoted, but the internal stagnation was
also becoming apparent; It was in these Circumstances; that
th~ National Development Conference was conceived, with the
aim of mobilizing the countryls resources to achieve a higher
rate of economic growth per head whilst maintaining a reasonable
external balance under conditions of lower export prices than
had been forseen at the beginning of the decade.
The convening of the Conference was announced
by the Prime Minister on February 6th 1968, and the formal
objectives were laid down as f611ows:-
"To outline a programme and set targets for
national developm.ent which over the next decade will give
the necessary guidance and stimulus and provide the fullest
opportunities and facilities for all sections of the community
to develop and direct their resources, skills, 'know-how'
and productive effort into those channels which can best
promote economic growth and social development. In
these ways to achieve a rate of economic progress which
will ensure adequate employment opportunities for a growing
population, maintain high levels of social welfare and promote
a rising standard of living. 11
Committees were established to deal with various
sectors (Manufacturing, Forestry etc.) or special fields
(Labour, Education, Training and Research, etc.), with a
Targets Committee co-ordinating the \\Ork of the other Committees,
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and a Steering Committee handling the day to day management
of the Confere.nce.
The first plenary session of the Conference was
scheduled for August 1968, at which time the Targets Committee
was to present preliminary estimates of growth for the following
5 and 10 year periods based on the continuation of existing
policies, together with an alternative set of projections showing
what could be achieved given the appropriate changes in policies
and a ttitude s .
Following the I st plenary ses sian, committees were
to consider the place of their sector or special field of interest
in the overall objectives adopted, and make recommendations
to the 2nd plenary session in May 1969 on measures required to
stimulate the extra production and the shift in the allocation of
resources necessary to achieve the targets.
One of the most significant points to note from this
is the timing - a ITlere 15 ITlonths froITl the announcenlent that the
Conference was to be convened, to the holding of the final plenary
session. This obviously placed a severe limit on the scope
and depth of the background research which could be carried out
for the Conference, but there may be compensating benefits.
The Vernon Report in Australia had its origins in a set of rather
similar econoITlic circuITlstances, but the period between the
~nitiaI announceITlent of the setting up of the ComITlittee of EconoITlic
Enquiry and the public release of its report was nearly three years.
Professor Arndt has suggested that it was the improvement in the
econonlic climate between the setting up of the ComITlittee and the
presentation of its Report which enabled anuttconvinced Government
. t' d' I Th 5 h 1to reJec Its recommen ahons. e I mont s time apse in
the New Zealand exercise has seen little fundamental change in
1. H. W. Arndt, A Small Rich Industrial CQl.1ntry, Studies in
Australian Development, Aid & Trade, Cheshire, Melbourne,
1968, p. 114.
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the country's overall economic situation and the Government has
appeared receptive to most of the Conference proposals, some
of which were hammered out in public at the plenary sessions,
It is hoped that the research deficiencies will be made good by
the permanent bodies which have been set up to continue the
work of the Conference. The adverse reaction of the Treasury,
to which Professor Arndt attributes part of the Australian
Government's attitude to the Vernon Report, was also avoided
in New Zealand as the Treasury largely sponsored the Development
Conference and the permanent machinery is to be set up under
its wing.
Frorn the beginning, speed was obviously the essence
of the contract, and with the responsibility of presenting a set
of projections to the 1st plenary session of the Conference in
August 1968, the Targets Committee was anxious to take
advantage of research already completed. In February 1968,
at the Agricultural Economics Research Unit at Lincoln College,
we had got to the stage of making fhe first runs with an inter-
industry projection model of the New Zealand economy, and we
were then invited to assist the Targets Committee in making
internally consistent sectoral projections of the economy.
In the next section the sectoral rrlOdel will be briefly
outlined, and we shall t.beT' ""x3.1nine the ways in which it was
modified in the light of the information ~oming forward from
the sector committees.
II.
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THE SECTORAL PROJECTION MODEL
The general role of the interindustry model was the
provision of sectoral projections of the economy in the two.
target years of 1972/73 and 1978/79, which would result from
a selected growth rate in consumption over the planning
period, and in which the volume of output, investment etc., was at the
level requiredJo maintain this growth rate in subsequent years.
In particular, the model was programmed to
estimate for each of the tar get year s; -
(i) The level of gros s investment required
in each sector;
(ii) The level of current and capital imports
required by each sector, which added to imports
of finished goods for consumption gave total import
r equir ements ;
(iii) The level of exports required from each
sector to ensure balance of payments equilibrium;
(iv) The level of gros s output in each sector
after allowing for all current and capital interindustry
demands implied by (i )-(iii) above.
The model is based upon an estimate of the inter-
industryl structure of the New Zealand economy in 1964/652
representing an updating of the Official Government Statistician's
110 Sector Table for 1959/60. Initially the interindustry
1 For non economists reading this paper we have, in an appendix
to this paper given a very brief description of the nature and
assumptions of interindustry or input-output tables and analysis.
2 See B.J. Ross & B.P. Philpott,InterindustryStructure of the
New Zealand Economy 1961-65 Agricultural Economics Research
Unit Re search Report No. 49, 1968.
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coefficients ased for projections were those of 1964/65, but
as work proceeded some of these were modified as will be
explained later.
The structure of the New Zealand economy as revealed
by our 1964/65 table is shown in condensed fann in Table 1
which gives by sectors, the main components of final demand,
total output, imports, investment and labour force.
The purpose of our model is to calculate what the
components of these columns must be in each of the target
years if the desired increase in household and government
consumption is to be achieved.
As programmed for the computer, the model proceeds
by a series of iterative steps; and the solution process is most
easily described by tracing these through stage by stage.
(l) Increase Consumption
The fir st step is the replacement of the
consumption column of Final Demand in the base year,
with new figures of sales by each sector to private and
government consumption, which in the aggregate sum
to the desired total for the target year. The s.pportionment
between sectors was based on past trends in consumption
together with projections of government spending provided
by the Treasury. The insertion of the higher figures
for consumption raises the level of final demand for the
products of each sector, and hence increases the level
of gross outpttt required from each sector in the target
year, as calculated by the normal input-output solution
method. The new total outputs reflect the effects of
higher consumption levels, but allowance has still tl)
be made for the additional exports needed to pay for
TABLE IV 
NEW ZEALAND ECONOMY 1964/65 
$mn. 
1964/65 Prices FINAL DEMAND 
Houth"~old & Exports Capital Total Imports Inve stment Labour 
Govt. Formation Output Force 
Consumption (incl. (incl. '000 
stocks) Intermediate 
sales) 
1. Farming 64 227 22 1037 38 103 119 
2. Forestry 4 3 0 42 1 5 6 
3. Forest Processing 7 20 8 252 16 10 24 
4. Hunting & Fishing 5 5 0 11 1 1 4 
5. Mining 7 0 0 45 4 3 5 
6. Primary Prod. Pr.oces. 164 426 29 691 13 24 29 
7. Other Manufacturing 69D 25 195 1550 301 103 204 ? 
8. Building & Constr. 44 0 518 717 33 40 86 
9. Public Utilitie s 53 1 0 177 5 95 14 
10. Transport & Cornrn. 1.16 69 25 528 28 90 93 
I1. Distribution 4S3 34 79 874 18 63 145 
12. Banking & Ins. 64 8 0 157 4 16 27 
13. Services 235 10 21 433 23 30 ) I 
14. Services to Households 22 22 ) 211 15. Services to Govt. 241 241 113 
16. Ownership of Property 257 4 1 331 2 234 Inc. in Banking 
Other Value Added 15 0 
Import s - C onsurnption 207 5 212 
Imports-Capital 120 120 
Indirect Tax 49 I 5 
TOTAL 2725 838 1023 816 929 968 
ll.
increased imports, and the increase required iIi the
economy's capital stock.
(II) Imports and Exports
Imports required by the new levels of gross
outputs are calculated using import ~ output coefficients
(based on those for 1964/65 but adjusted to allow for
import substitution). Equilibrium in the target year IS
balance of payments is achieved by setting total
exports equal to required imports of all kinds (current
and capital inputs to sectors plus direct consumption
imports). In the first version of the model, each
sector was assumed to provide the same proportion of
total exports in the target year as in 1964/65.
(III) Investment
To provide the higher level of output as in
(I), the capital stock of the economy must be increased.
The supply of capital goods to each sector in the target
year is that amount which, having been sustained annually
from the base year, would be sufficient to raise the sector IS
capital stock to the level required in the final year,
after allowing for replacements. The extra capital
required by each sector is calculated using incremental
net capital output ratios, based on the recorded investment
and output changes over the period 1959/60 to 1964/65,
applied to the required changes in output. The addition
of an allowance for depreciation provides an estimate
of the gross investment required in each sector. The
pattern of production of the required capital goods in
the target year is estimated by using an interindustry
capital matrix, showing by sector s the source of
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capital invested in each sector. 1
(IV) Further Iterations to Equilibrium..
The new estim.ates of exports and capital
goods production are now inserted in the place
of the corresponding colum.ns in the Final. Dem.and
e!3tim.ate used for the fir st iteration described in
section (I) above, The new, higher, Final Dem.and
leads as before to increases in output and hence to
dem.ands for still m.ore exports and investm.ent,
These dem.ands are m.et by the processes described
in sections (II) and (III), and the whole procedure is
repeated until equilibrium. is established (usually
after about thirty iterations).
This equilibrium. represents, for a given
level of total consum.ption expenditure, the projected
situation in the target year, with all interindustry
relationships satisfied.,
During the period in which we were working
with the Targets COTIlm.ittee, several m.odifications
were incoroorated into the m.odeL For exaTIlple~
although the :model was run in constant 1964/65
prices, allowance was :made for the adverse changes
expected in the ter:ms of trade between the base year
and the target years of 1972/73 and 1978/79, The
balance between exports and im.ports was thus carried
out in the current prices of the target year, The for:m
of the balance was also altered to take account of the
1 See T. W. Francis, Sectoral Capital Form.ation in New
Zealand 1958- 65 } Agricultural Econom.ics Research Unit
Research Report No. 52, 1968,
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private capital inflow expected; exports were thus set
equal to imports less the capital inflow.
As the work of the various sector cOInmittees of
the Conference proceeded, estimates became available of the
expected volume and value of exports available from SOIne of
the more important sector s. Thede were incorporated into
the model, and the sectors for which exports were not 'fixed'
in this way then had to provide exports equal, in current values,
to imports, less capital inflow, less exports already deterITlined
outside the modeL
A further ITlodification was made to allow for the
continuation of the developITlent of iluport replacement industries.
This was done by lowering all import coefficients by a given
percentage, and ITlaking a corresponding adjustITlent to the
coefficient representing purchases from the Manufacturing sector.
In other words, we made the rather simple assumption that
iITlport substitution consists of the replacement of iITlported
goods by locally manufactnred commodities. "live thus ignored
the pos sibility of replacerr.c.ot in the fields covered by invisible
paYITlents, but any distortion this causes is likely to be sITlall.
The last ITlajor modification to the fram.ework of the
original siITlple model was introduced to cater for the large
aITlount 'of investITlent which cannot be handled by siITlple
capital: output ratios. Initially this was confined to government
investITlent in buildings, roads and so on, but it was later extended
to other fields as well.
Further molifications were ITlade to adapt the ITlodel
ITlore closely to the view of the future as seen by the sector
cOITlmittees, but these will be dealt with in the next section.
14.
III. INITIAL TARGETS
The first task of the Targets Committee was
obviously the selection of a target rate of growth, and this
was done by examining the feasibility of various rates of
increase in Gross National Product, using two different
models. The first was a simple macro-model prepared by
the New Zealand Institute of Economic Research, using the
broad aggregates of total consumption, investment, exports,
imports and so on. Starting from forecasts of the maximum
increased volume of exports available over the period, and the
expected terms of trade, (assumed to decline by 5 per cent
between 1967/68 and the target years, as a result of a 5 per
cent ;' ~se in export prices and a 10 per cent increase in import
prices) sets of projected national income aggregates were
produced for 1972/73 and 1978/79 corresponding to different
rates of increase in consumption expenditure (both private and
government). The projected levels of investment and imports,
derived from historical capital: output ratios and the funds
availa ble for the purchase of imports, were tested for feasibility
against historical ratios of investment: G. N. P., imports
G. N. P. and historical import propensities.
Different total consumption pos sibilities for the target
years were also examined with our own sectoral model. The
overall feasibility of the various projections was tested by
comparing the required investment ~ G. N. P. ratios with the
historical series, the required exports with the estimated total,
as used in the macro-model, and the required labour force with
the projected supply of labour in the target years. The total
investment requireInents as estimated by the two methods were
also compared.
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From all the initial projections, consumption
targets were eventually adopted which gave the greatest
increases in consumption per head over the two planning
periods consistent with the restraints imposed by the
investment requirements, limited labour force and
availability of imports. These consUlnption targets, and
the rates of growth in Gross National Product which they
implied, formed the basis of recommendations in the
first report of the Targets Committee.
IV SECTOR COMMITTEE CONSULTATIONS
The first plenary session of the National Development
Conference was held in August 1968, The guidelines for the
overall growth of the economy recommended by the Targets
Committee were adopted at this session, but the individual
sectoral projections which haa been prepared were not
presented. These were circulated to the sector committees
after the plenary ses sion, and the preliminary report of the
Targets Committee conb 'ned the following comments'-
"The projections are in general based on
the production and consumption patterns of the last few
years and form a consistent picture of the inter-
relationships between the various sectors. This. does
not imply that they are in any sense pre-ordained. A
very important aspect of the work of the National Development
Conference is the analysis, sector by sector, by the experts
involved in the sector committees of these broadly based
forecasts to see whether they are realistic or not, The
Targets Committee proposes to find out from the other
committee s ~
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(a) Sector committe\;. z; I views on the realism
and feasibility of figures in the Lincoln model.
(b) lndependent estimates by the sector
committees of capital expenditure, labour resources
required, output, and direct imports for the target
years. II
Once the sector committees had had time to prepare
their own estimates and to examine those of the Targets
Committee, a precess of reconciliation was carried out
thr0ugh a series of meetings between representatives of the
sector committees and a Technical Sub-committee of the
Targets Committee.
Obviously it is not pos sible to describe all the
discussions in detail, but as the dialogue carried on with the
representatives of the Manufacturing Committee was probably
the most important it deserves special at~ention. The procedure
was basically similar in all cases, and a description of the
negotiations with the Manufacturing sector will also illustrate
the general approach used.
'The first estimates put forward by the Manufacturing
Sector Committee postulated a 6. 0% per annum increase in
the Sector's output between 1965/66 and 1972/73, and 6.8%
per annum from 1972/73 to 1978/79. 1965/66 had been chosen
as a base year because it was the latest yea r for which full
manufacturing statistics were avail able, but with the reduction
in output which had occurred in the offica1 base year of 1967/68,
the use of 1965/66 had the effect of distoHing the growth rate.
From our estimate of manufacturing output in 1967/68, the
average growth of 6.0% from 1965/66 represented a rate of
more than 7.5% per annum between 1965/66 and 1972/73. In
view of the fall in the level of investment which had accompanied
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the reduction in output, we felt that 7±% was too high, and said
so. On the other hand, we had felt all along that our own
first estimate of about 4% was too low in relation to the rates
of growth achieved in the past decade, but had not had time
to investigate why.
The first discussions with the Sector Committee
revealed differences in our assumptions about the rate at
which sales to consumers would increase, and agreement on
this point alone went some way towards reducing the gap
between our estimates of output growth.
Shortly after the August plenary se s sion of the
Conference we finished a revised estimate of the 1964/65 inter-
industry structure of the economy, and the use of the revised
coefficients 'produced a slight increase in our projected
output for the Manufacturing sector.
In our original assumptions about import substitution
we had taken it for granted that imports of capital goods were
unlikely to be replaced by local manufacturers as quickly as
imports of consumer goods and items used as current inputs by
the various sectors. Import substitution of capital goods had
therefore been set at half the rate assumed for current inputs.
The Sector Committee, however, presented evidence of rapid
expansion of capital goods production in New Zealand, and they
also pointed out the degree to which substitution pos sibilities
for consumer imports and current inputs had already been
exhausted. In the light of this, we raised the rate of import
substitution of capital goods to the same level as that assumed
for all other imports.
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It was at about this stage in the reconciliation procedure
that the New Zealand Institute of Economic Research, who had
also been working on interindustry models of the economy,
pointed out that the increase in the intermediate sales by the
Manufacturing Sector since 1954/55 had been very much greater
than the increase in sales to any category of final demand.
This implied a significant change over the period in the
coefficients representing purchases by sectors from Manufacturing.
Investigation of our own time series (something we had not
previously had time to do) confirmed that an increase had taken
place in the relevant coefficients, and in addition it showed
that the increase was considerably greater than the decrease
in the import coefficients. In other words, intermediate sales
by the Manufacturing Sector have been increasing at a faster
rate than can be explained in terms of import subsitution alone.
The reasons for these changes are still in doubt. Although they
may stem from a trend towards manufacturing in greater depth,
it is possible that they sitnply result from the fact that items
produced locally behind a protective barrier often cost more
than the imports which they replace. Measurement of changes
in the real volume of production is difficult when the range of
goods is constantly being extended, and this is a problem which
we have not yet solved to our own satisfaction. For the
purposes of the projection work, however, we incorporated an
additional increase in the Manufacturing intermediate sale
coefficients. If this produces an upward bias in the output
estimates for the Manufacturing Sector, at least it will be a
continuation of a bias already pre sent in the historical series.
All these changes had the effect of increasing the rate
of growth as estimated by the model, and the estimates by the
Sector Committee were being reduced at the same time.
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We were successful in persuading the Committee that the growth
experienced between 1963 and 1966 had only been possible under
conditions of substantial improvements in the terms of trade
and unacceptable balance of payments deficits.
The net result of the negotiations was that the estimates
from the interindustry model were raised to 6. 0 per cent per
annum while those of the Sector Committee were reduced to
6.4 . per cent. The remaining difference was thought to be
acceptable in view of the differences in the definitions of the
Manufacturing Sector, the wider Interindustry definition
including such things as railway workshops, naval dockyards,
and one-man establishments, all of which could be expected to
have lower growth rates than the sector as a whole.
Negotiations with other sectors produced similar
reconciliations. Our estimates of the value of houses to be
built, for example, were well below those of the Building
Committee, and investigation revealed that we had not made
sufficient allowance for the number of housing units lost in
city centres each year. Conversion of old houses to small
offices or factories, and demolition to make way for new
buildings, is quite a common practice, and about 20 per cent of
each year's output of houses is required to replace the units
lo.t in this way. Improvements in the quality of hous es to be
built were also incorporated. The additional housing investment
required was incorporated by inserting an exogenous value of
investment, which in the model was added to the housing investment
generated by consumer demand.
A similar procedure was followed with investment in
the Public Utilities Sector. The Electricity Department plans
for capital expenditure were incorporated into the model to take
account of the variations which can occur from year to year.
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This was the only investment estimate in the final solution
which was not calculated under the assumption that net
investment between the base and target years would take place
in equal annual amounts.
The changes incorporated in the .i:r.:-amework. 'of the model
after August, involving import substitution of capital goods,
adjustments to the Manufacturing Sector I s intermediate sales
coefficients and exogenous additions to investment in housing
and Public Utilities, all improved the model by bringing the
projected structure of the economy closer to that expected by
the technical experts in each sector, whilst the benefits of
being able to estimate interactions between industries were
preserved. A few minor data changes were also made after
Au~ .lst, involving the substitution of revised estimates of exports
and government investment for those used in the August projections,
The final projections for 1972/73 and 1978/79
incorporating all the amendments, are presented in Tables V and
VI.
TABLE V 
NEW ZEALAND ECONOMY 1972/73 
$mn. FINAL DEMAND CURRENT PRICES 
1964/65 Prices Household Exports Capital Total Imports Investment Labour Exports Imports 
$ Govt. Formation Output Force 
Consumption (incl. (incL '000 
stocks) Intermediate 
sales) 
1. Farming 74 351 41 1469 51 160 128 276 60 
2. Forestry 6 4 1 60 2 9 9 11 2 
3. Forest Processing ,·10 41 10 355 21 18 26 50 24 
4. Hunting & Fishing 6 9 0 17 2 3 6 12 2 
5. Mining 11 0 0 62 5 9 6 0 5 
6. Primary Prod. Proces. 189 590 29 904 16 27 38 581 18 
7. Other Manufacturing 898 80 254 2184 404 85 245 9l 470 
8. 67 936 48 
N 
Building & Constr. 670 41 88 100 0 "'"' 
9. Public Utilities 66 2 0 228 6 98 13 2 6 
10. Transport & Comm. 156 124 33 748 38 137 106 136 44 
II. Di stribution 566 53 119 1120 22 68 156 58 25 
12. Banking & Ins. 79 13 1 203 4 21 27 14 5 
13. Services 293 16 32 '60 28 19 ') 18 33 
14. Services to Households 27 27 ~ 259 
15. Services to Govt. 315 315 228 / 
16. Ownership of Property 355 6 451 2 265 Inc!. in Banking 7 2 
Other Value Added 18 
Imports-Cons. 218 218 253 
Imports-Capital 176 176 205 
Indirect Tax 59 2 3 
TOTAL 3414 1291 1364 1033 1234 1117 1258 1204 
Balance between exports and imports in current prices is achieved after allowance is made for net capital inflow, net factor 
payments abroad, and transfers. 
TABLE VI 
.NEW ZEALAND ECONOMY 1978/79 
$:mn. FINAL DEMAND CURRENT PRICES 
1965/65 Prices Household & Exports Capital Total I:mport s Inve st:ment Labour Exports I:mports 
Govt. For:mation Output For(e 
ConsUlnption (inc!. (inc!. '000 
stocks) Inter:mediate 
sales) 
1. Far:ming 88 429 45 1784 62 178 117 321 72 
2. Forestry 8 2 1 77 .2 12 12 5 2 
3. Forestry Processing 13 65 13 485 28 25 28 81 33 
4. Hunting & Fishing 8 16 0 28 3 6 9 22 3 
5. Mining 15 1 0 83 6 12 6 0 7 
6. Pri:mary Prod. Proces. 225 712 29 1087 19 35 46 710 22 N N 
7. Other Manufacturing 1237 179 366 "3054 565 130 280 204 658 
8. Building & Constr. 87 ;' 1 916 1265 55 176 120 1 64 
9. Public Utili tie s 88 3 0 300 7 137 13 3 8 
10. Transport & Co:m:m. 202 191 47 1023 52 229 109 210 60 
11. Distribution 705 82 154 1448 28 104 170 90 33 
12. Banking & Ins. 105 20 1 268 6 32 28 21 7 
13. Services 388 25 43 744 38 25 
} 326 
28 44 
14. Services to Households 36 36 
15. Services to Govt. 421 421 286 
16. Ownership of Property 423 9 549 2 362 Incl. in Banking 10 2 
Other Value Added 24 
I:mports - Cons. 250 250 291 
I:mports - Capital 269 269 3n 
Indirect Tax 76 2 3 
TOTAL 4398 1736 1887 1392 1747 1262 1709 1621 
Balance between exports and i:mports in current prices is achieved after allowance is :made for net capital 
inflow, net factor pay:ments abroad, and transfers. 
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COMPARISONS OF RESULTS
The final projections have considerable significance
in themselves, but the major interest lies in the degree to which
the results obrained from the interindustry model finally
measured up to the estimates from other sources such as
the macro-m.odel and individual sector committees.
Table VII sets out for the base year and the two
target years, a comparison of the main aggregates as derived
from national incom.e statistics and the macro-model, with
those from the sectoral model. The differences in the base
year stem from the slightly wider coverage of some items
by the sectoral model together with minor differences in
definitions.
In general, the level of agreement in the projections
is good. The consumption figures for the target years
naturally bear the same relationship to each other as in the
base year as they are exogenously determined, but the
agreement between the estimates of imports and exports is
very close indeed. The level of investment projected by the
sectoral model is 18 per cent above the macro-estimate in
1978/79. compared with 13 per cent in 1964/65, and while it
is not big enough to be a cause of major concern, this is
the aggregate where the discrepancy between the two sets
of projections is largest. This difference in estimated
investment expenditures is largely attributable to the higher
level of replacement expenditure projected by the sectoral
model, and we shall return to this subject later. On the whole,
the degree of reconciliation achieved between these two sets
of projections wa.1I considered to be satisfactory.
TABLE VII RECONCILIATION BETWEEN INTERINDUSTRY AND NATIONAL INCOME AGGR.EGATES 
(1964/65 Prices) 
1964/65 1972 17 3 1978/79 
National Inter- Ratio National lnter- Ratio National Inter- Ratio 
InCOlne Industry Inter- Income lIndustry Inter- Income Industry Inter-
Industry Industry Industry 
to to to 
National National National 
Income $mn. Income Income 
Aggregates -
Consumption 2592 2725 1. 05 3252 3414 1. 05 4211 4398 1. 04 
Investment (incl 
stock) 909 1023 1.13 1226 1364 1.11 1594 1887 1. 18 
Exports 838 838 1. 00 1297 1291 1. 00 1720 1736 1. 01 
Imports (incL net 
factor payments) 852 880 1. 03 1124 1122 1. 00 1492 1501 1. 01 
tv 
Gross National Product 3487 3706 1. 06 4448 4748 1. 07 5779 6264 1. 08 !"" 
Growth Rates - Per cent per Annum 
Consumption 2,9 2.9 3.5 3.5 
Inve stment 3.8 3. 7 4. I 4. 1 
Fxports 5.6 5.6 5.3 5.3 
Gross National Product 3. 1 3. I 3.7 3.8 
Ratios - Per cent 
Investment/GNP 26.1 27.6 1. 06 27.6 28.7 1. 04 27.6 30.1 1. 09 
Imports I GNP 24.4 23.7 .97 25.3 23.6 .93 25.8 24.0 .93 
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One of the ob jectives set for the projections was that
full employment should be achieved in the target year s. But
experience has shown that, through such things as changes in
female participation rates and levels and direction of migration,
the size of the labour force tends to vary in response to changes
in the labour market. Equating the demand for labour with the
expected supply, therefore requires knowle'lee as to the way in
which demand affects the supply. Unfortunately O'lr under-
standing of this whole field in New Zealand is still rather limited,
and the projections of the available labour force prepared by the
Manpower Planning Unit of the Department of Labour are based
solely on expected population growth and historical participation
rates.
Sectoral labour force requirements were calculated for
the target year s by dividi~g the total. output of each sector by
the estimate of the output per worker in that sector in the
appropriate year. The labour productivity figures were based
on the observed trends between 1959/60 and 1964/65, with an
allowance made for the lower rate of investment experienced
over the last couple of years.
Our estimates of total labour requirements corne to within
one per cent of the supply estimates, but the level of agreement
with the requirement estimates made by individual sector
committees is not quite as good. Labour requirements we re
not covered in the consultations with the sector committees,
and future discussions on such topics as the best historical period
from which to derive trends in productivity, or estimates of output
per man in major projects already planned, will probably resolve
most of the differences. The sum of the sector committee
estimates exceeds the projected supply of labour by about three
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per cent in 1972/73 and five per cent in J 978/79, but in view
of the flexibility of the labour force, and the lack of any attempt
to reconcile the estimates of supply and demand, these
projections are thought to be consistent with the aim of full
employment equilibrium in the labour market.
The investment requirements projected by the sectoral
model proved to be a little above the estimates obtained in a
survey carried out by the Treasury. For almost every sector
the model set the requirements slightly above the estimates
obtained from sector committees, Government Departments and
independent estimates. The survey totals agree closely with the
macro-model aggregates, but the authors of the survey concede
that, especially for 1978/79, their projections are likely to
understate the actual expenditure, as they believe there is
a tendency among respondents to take insufficient account of
the requirements of projects not yet planned.
Direct comparisons of the projected levels of employment
and investment obtained by different methods have not been
possible for some sectors because of differences in definitions.
The interindustry model embraces the whole economy, but some
sector committees did not cover the full range of activities
which have been attributed to their sectors in the model. Where
possible, growth rates of labour and investment requirements
were compared in such cases, but in at least some instances
the activities not covered by the committees are likely to
experience slower growth than the rest of the sector.
While we would hope that future work will eliminate
the definitional differences and reduce the present discrepancies
in the projections, the general level of agreement between
the existing interindustry and other estimates of sectoral and
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aggregate investment and labour requirements were considered
most satisfactory in view of the research time available.
VI. IMPROVEMENTS TO THE MODEL AND SOME
CONCLUSIONS
Before concluding it is worth briefly discussing more
explicitly some of the imperfections in the present sectoral
nlodel, and the improvements we hope will come from further
work. In many cases, work is already proceeding on these
nlOdifications, but the deadlines set made it impossible to
//
incorporate them in the projections for the National Develop:rnent
Conference.
The following in a short list of deficiencies and
improvements.
(l) Data problems quickly as sume ma jor proportions
when attempts are made to gather the amount of information
required to up-date interindustry tables. Fortunately, the
background work for the Development Conference also brought
home to many other people the lack of statistical material
available in some fields, and one of the fir st positive actions
following the Conference has been the setting up of a technical
conunittee to examine the statistical needs of the country if
planning is to be improved.
The area where data deficiencies, coupled with
certain conceptual difficulties, have probably had their greatest
effect on the sectoral model is in the field of investment
expenditure s. Because we assume increases in output are linked
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to increases in the stock of capital, capita1~output ratios
should be based on net, rather than gros s investment.
This is particularly important if rates of investment in
the projection period are likely to differ from those of
the historical period from which the ratios are derived,
and this is a possibility for which we wanted to make an
allowance. The use of net capital:output ratios, however,
requires the estimation of both past and projected replacement
expenditures. The ratios used in the model are derived from
gross investment minus recorded depreciation, and it seems
likely that these estimates could be considerably improved.
The depreciation rates used for estimating future replacement
expenditure have rroduced estimates which are high in relation
to past experience, and further work is needed in "this ·area.
(2) Devaluation in late 1967 and the change s in
economic structure which it is designed to produce,
but which have not fully worked themselves out, had to be
largely ignored, or at best, arbitrary allowance made. With
1967/68 being used as the official base year for the Conference,
the base year prices were combinations of pre- and post- devaluation
situations.
(3) Fixed Input-Output Coefficients. Apart from the
changes to the coefficients for imports and interindustry
sales by the Manufacturing Sector, which were described earlier,
the coefficients used in the projections have been those estimated
for 1964/65. Preliminar y work on changes between 1960 and
1965 indicates a surprising degree of stability in the coefficients
but, especially following devaluation, some changes should be
allowed for by the target year s.
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As with all simple input-output models the
chosen coefficients are fixed regardless of the level of
output, but time series production functions are being used
to examine the historical capital-labour-output relationships,
which may make it possible to incorporate changes in primary
input coefficients. This could be especially useful in
projecting labour force requirements.
(4) Disaggregation of Sectors. The use of a
highly disaggregated model is hardly justified for the
level' o~ planning being pursued at the moment, but it is
hoped to extend the model to about twenty sectors. Dis-
aggregation of the Farming Sector is proceeding to take
account of the varying input mixes in sub-sectors with
vastly different marketing prospects for their products.
The Manufacturing Sector should also be divided at :least
into sub-sectors which do, or do not, require high levels
of protection from competitive imports. There is still
a lot of work to be done on real rates of protection in
New Zealand before such a division can be made, but with
the large official table for 1959/60 as a guide, the actual
disaggregation of this sector presents few problems.
(5) Optimisation. Although the projettions
derived from the present model represent feasible
ways in which the consumption targets could be reached, the
structure of the economy depicted in the target years is not
necessarily the best one. It is possible that some other
structure would allow the consumption demands to be satisfied
in a manner which used fewer resources, and in this event
the consumption targets could be raised. Work has already
commenced on a linear programming model which should
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allow us to draw some definite conclusions about the optimal
structure of the economy, but, as we have explained
elsewhere I we think that the present projection for 1978/79
is probably not too far from the optimum., given the restraints
im.posed by such things as overseas m.arket prospects, and
the lim.itations. of our present data.
(6) Best Practice Coefficients. In addition to
ensuring that we have achieved the best balance
between sectors in the economy, it is also desirable that we
should know the best way, in the future, for each sector's
output to be produced. Rather than relying upon coefficients
calculated from. historical data, it :may be possible to base
estim.ates of the require:ments of additional output from any
sector on the current ideas of the best m.ethods of production.
In narrowly defined sectors such as Forest Processing,
collaboration in this field with the Sector Comm.ittees could
substantially improve the value of the projections as forecasts.
For the m.oment, however, the ways in which the m~,del
:might be im.proved in the future are not as important as the
m.odifications which have already been introduced. The need
for som.e of the im.provements only became obvious in the
process of using the model for practical purposes and
justifying the results to sector committees. Thus the
consultation process provided a source of improvement which is
usually denied to the academ.ic. Within the framework of the
new planning machinery now being set up in New Zealand, it is
to be hoped that as thehasty research of the last eighteen
L B. P. Philpott and B.J. Ross, liThe Structure of the New
Zealand Economy in 1979. II New Zealand Economic
Papers, forthcom.ing.
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months is supplemented by more exhaustive investigation, the
use of the consultative process will continue to enhance the
value of the projections as indications of the likely and desirable
future shape of the economy. .Apart from the fact that
consultation is an integral part of indicative economic planning,
the educative value to all concerned of being forced to see
other points of view, and the sense of involvement gained by
the business leaders whose decisions will make or break the
plan, must in themselves have gone some way to ensuring the
ultimate achievement of the targets laid down.
APPENDIX 
The Input- Output Table 
A table is drawn up for a given year showing for each 
of the major sectors of the economy, the disposal of the 
sector I s output and the sources of the inputs used. Since 
inputs are defined to include profits, the total value of a 
sector J s output is always equal to the value of inputs used. 
By convention, the rows of the table show the disposal of 
output, while sources of inputs are listed in the columns. 
TABLE A:l 
Current Transactions Table 1964/65 
'fotal 
$mn. Primary Secondary Tertiary Intermediate Final Total 
Sales Demand Output 
Primary 836.0 182.4 69.2 1087.6 990.6 2078.2 
Secondary 145.8 419.8 228.9 794.5 1472.7 2267.2 
Tertiary 208.9 331. 8 501.3 1042.0 1720.8 2762.8 
Total 
I1:':Itermediate 1190,7 934,0 799.4 2924. 1 4184.1 7108.2 
bputs 
V.l 
Total V.l , 
Primary 887.5 1333,2 1963.4 4184.1 401. 8 4585,9 
Inputs 
Total Inputs 2078.2 2267.2 2762.8 7108.2 4585.9 11794. 1 
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Sales by a sector fall into two groups; intermediate
sales to other sectors which will use the goods or services purchased
as part of their inputs; or sales to final demand, in which the
goods sold will not be used in the productive proces s in the year
under study. Items in the final demand category comprise such
things as sales to consumers, sales to other countries (exports)
and sales of capital goods.
In Table A: 1, the Primary Sector is shown as making
total intermediate sales of $1 088mn., of which $182mn. is sold
to the Secondary Sector. The total sales to final demand by
the Primary Sector come to $'.l9lmn.
Inputs are also divided into two groups; intermediate
purchases of goods bought from other sectors, and primary
inputs which consist of goods not produced within the economy
in the given year (payments for labour, imports, the use of
capital and so on). The total intermediate inputs used by the
Secondary Sector, according to Table A: 1 were $934mn., of
which $332mn. were purchased from the Tertiary Sector.
The value of primary inputs used by the Secondary Sector was
$l333mn., making a total of $2267mn. for all inputs, and
this is equal to the value of the Sector I s output.
By dividing each input purchase by the total value
of inputs (or output), it is possible to calculate for each sector
the value of inputs required from each sector and each category
of primary inputs, per dollar of total output. As suming a
linear relationship between inputs and output, it is then pos sible
to calculate the level of each input purchase for any given level
of total output. The matrix of input-output coefficients derived
from Table A: I is given in Table A:2.
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TABLE A:2
Input-Output Coefficients 1964/65
Primary Secondary Tertiary
Primary .402271 .080452 .025047
Secondary . 070157 .185162 .082851
Tertiary , 100520 .146348 . 181446
Primary Inputs .427051 .588038 .710656
Totals 1.000000 1.000000 1.000000
The matrix of coefficients showing
intermediate purchases per dollar of total output is known as the
technology matrix, and the inverse of the matrix obtained by
subtracting the technology matrix from a unit matrix, times
the column sector of total final demands, gives an estimate of
the total outputs required from all sectors to satisfy the chosen
final demands. The total outputs calculated in this way take full
account of all the interdependencies between sectors.
The inverse matrix derived from Table A;2 is:-
1. 70612
.17131
.24014
.18112
1. 26815
.24897
.07054
.13360
1. 25421
If final demands of $1485. 9mn., $1472.7mn. and
$1720.8mn. are postulated, (representing a fifty per cent increase
in the final demand for the output of the Primary Sector compared
with Table A:1) then the new total outputs will be:- $2923. 2mn.,
$2352. Imn.• and $2881. 7mn.
